Carotid body adaptation to hypoxia: cellular and molecular mechanisms in vitro.
Chronic hypoxia in vivo promotes long-term changes in the carotid body (CB) response to low PO2. By exposing cultured rat CB chemoreceptors (glomus cells) to 6% O2 for 1-3 weeks, we are investigating the cellular and molecular mechanisms of hypoxic adaptation. Recent studies have uncovered a series of plastic changes in glomus cells including hypertrophy, differential regulation of Na+, Ca2+, and K+ currents, and upregulation of the 'plasticity protein', GAP-43. We have also identified cyclic AMP as a possible intracellular mediator of at least some of these effects of chronic hypoxia. Associated with the changes in ionic currents, glomus cells become electrically more excitable. However, a complete understanding of the physiological response of chronically hypoxic glomus cells to chemostimuli will require more detailed knowledge of the specific alterations in the sensing and signaling pathways, including modifications in neurotransmitter (e.g. catecholamine) functions.